Partially purified components of Nardostachys chinensis suppress melanin synthesis through ERK and Akt signaling pathway with cAMP down-regulation in B16F10 cells.
Ethnopharmacological relevance Nardostachys chinensis has been used in folk medicine to treat melasma and lentigines in Korea. We investigated the inhibitory activities of Nardostachys chinensis in melanogenesis and its related signaling pathway. Bioassay-guided fractionation of Nardostachys chinensis using solvent partitioning and purification with octadecylsilane open-column chromatography resulted in partial purification. The active 20% methanol chromatographic fraction from the ethyl acetate layer (PPNC) was used to investigate melanogenesis by melanin synthesis, tyrosinase activity assay, cAMP assay, Western blot and flow cytometric analyses in B16F10 mouse melanoma cells. PPNC markedly inhibits melanin synthesis and tyrosinase activity in a concentration-dependent manner. We also found that PPNC decreases microphthalmia-associated transcription factor (MITF), tyrosinase, tyrosinase-related protein (TRP)-1, and dopachrome tautomerase (Dct) protein expressions and MITF and tyrosinase mRNA levels. Moreover, PPNC reduces intracellular cAMP levels and activates mitogen-activated protein kinase kinase (MEK)/extracellular signal-regulated kinase (ERK) and phosphatidylinositol 3-kinase (PI3K)/Akt expression in B16F10 cells. The specific MEK/ERK inhibitor PD98059 and PI3K/Akt inhibitor LY294002, block the PPNC-induced hypopigmentation effect, and abrogate the PPNC-suppressed expression of melanogenic proteins such as MITF, tyrosinase, TRP-1, and Dct. Using flow cytometry, we elucidated whether PPNC directly induces ERK phosphorylation at the level of an intact single cell. PPNC shows marked expression of phosphorylated ERK in live B16F10 cells and abrogates PPNC-induced phosphorylated ERK by PD98059 treatment. PPNC stimulates MEK/ERK phosphorylation and PI3K/Akt signaling with suppressing cAMP levels and subsequently stimulating MITF and TRPs down-regulation, resulting in melanin synthesis suppression.